Introduction
The aim of reading instruction is to ensure that children can understand what they read. Nevertheless, some children struggle to do so, and this can impact on academic achievement (Cain & Oakhill, 2006a; McLaughlin, Speirs, & Shenassa, 2012; Ricketts, Sperring & Nation, 2014) .
According to the Simple View of Reading (Gough & Tunmer, 1986; Hoover & Gough, 1990) , there are two main reasons why a child may fail to comprehend written text: children may have difficulties sounding out and/or recognising written words (decoding), or they may have difficulties comprehending oral language. Either difficulty can cause poor reading comprehension, and some children may have deficits in both areas.
Children with different reading profiles require different intervention approaches (Garcia & Cain, 2014; Hulme & Snowling, 2011) . For example, a child who has decoding difficulties is likely to benefit from phonics intervention and/or sight word training (depending on the subtype of decoding problem; McArthur et al., 2015) , whereas a child who has difficulties with oral language may benefit from oral language intervention (Clarke, Snowling, Truelove & Hulme, 2010; Hulme & Snowling, 2011) . Therefore, it is crucial to be able to determine not only which children have poor reading comprehension, but also why this is the case.
The first step in this process is generally to use a standardized assessment of reading comprehension. However, while many different reading comprehension assessments are available, correlations between scores on these assessments can be surprisingly low . One reason for this is that reading comprehension assessments differ along a variety of dimensions, such as passage length and response format (Francis, Fletcher, Catts & Tomblin, 2005; Keenan et al., 2008) . Linguistic factors such as vocabulary level and syntactic complexity can affect text difficulty, as will topic familiarity (Duke, 2005; Graesser, McNamara & Kulikowich, 2011) . Therefore, in order to interpret results appropriately, it is crucial to understand the features and characteristics of widely used reading comprehension assessments (Cain & Oakhill, 2006a; Cutting & Scarborough, 2006; Keenan, Betjemann, & Olson, 2008; Nation & Snowling, 1997) .
In this paper, we explore these issues in relation to the Neale Analysis of Reading Ability Third Edition (NARA; Neale, 1999) and the Australian edition of the York Assessment of Reading for Comprehension (YARC; Snowling et al., 2012) . Until recently, successive editions of the NARA were widely used in Australia and the UK, in both educational and research contexts. However, the YARC is increasingly replacing the NARA in both these countries (GL Assessment, 2014; Howe, 2013; Ricketts, 2014) .
In our comparison of these assessments, we will consider different profiles of reading impairment. The Simple View of Reading predicts four profiles of reading ability: successful readers; generally poor readers with both poor decoding and poor comprehension skills; poor decoders with poor decoding skills, but intact oral language skills; and poor comprehenders with poor oral language skills, but intact decoding skills (Gough & Tunmer, 1986; Hoover & Gough, 1990 ). We will explore the extent to which diagnosis of such profiles is consistent across tests.
The issue of diagnosis is complicated by the fact that different diagnostic criteria are used across research and clinical settings (Clarke, Henderson & Truelove, 2010) . For example, some studies of poor comprehenders have selected participants with comprehension scores 6 or 12 months below chronological age (Cain & Oakhill, 1999; 2006b) and others those whose scores fall one standard deviation below the mean or below the 25 th percentile (Catts, Adlof & Weismer, 2006) . However in clinical practice, much more stringent cut-offs are likely to be used. For example, the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013) suggests that a standard score of at least 1.5 standard deviations below the mean is necessary for "the greatest diagnostic certainty" on a particular assessment (American Psychiatric Association, 2013).
Diagnosis of the poor comprehender profile is particularly inconsistent. Some studies consider only reading comprehension scores, and make no distinction on the basis of decoding ability. Other studies require children to have age appropriate decoding scores, or require a set discrepancy between reading comprehension and decoding scores (Keenan, Hua, Meenan, Pennington, Willcut & Olson, 2014) . The choice of decoding assessment is also controversial, with some studies advocating the use of tests of word reading accuracy (Garcia & Cain, 2014) and others the use of tests of nonword reading accuracy (Hoover & Gough, 1990) or reading fluency (Silverman, Speece, Harring & Ritchey, 2013) .
All of these factors will influence the number of children falling into each profile category, and may also influence the consistency of diagnosis across tests. Therefore, with specific reference to the NARA and the YARC, we will explore how diagnostic criteria interact with test format and content in reading comprehension diagnosis.
Method Participants
Ninety-five children (55 female) aged 8 to 12 participated in the study. Children were in Australian school Grades 3 to 6 (equivalent to four to seven years of schooling, as the first year of schooling is a Kindergarten year). They spoke English as their primary language and had been attending school in Australia since Kindergarten.
Sixty-five participants came from a Catholic primary school in a middle-class area of Sydney. These children were assessed during the screening phase of another study, where teachers of Grades 3, 4 and 5 had been asked to nominate children who had average decoding abilities, and either good or poor reading comprehension skills. Nominated children were assessed if they gave verbal consent and had returned parental permission slips.
A further 30 participants were recruited via a university-based Brain Science club.
Parents contacted researcher directly if interested in participating in experiments which were advertised in a newsletter. The 30 participants were initially recruited as controls for another study. These children were in Grades 4, 5 and 6 of both government and private schools in Sydney. All participants returned parental permission slips and gave verbal consent.
Assessment
Participants were assessed individually by the first author in a single session of approximately 45 minutes, administered either in a quiet room at the child's school or in a testing laboratory at the University. Participants were administered the NARA, followed by (usually 16 or more), no comprehension questions were asked for that passage and the test was discontinued. If fewer than the specified number of errors were made, the comprehension questions were asked and the child progressed to the next passage. Reliability and validity information is reported in the manual and the test has Australian norms (Neale, 1999) .
The test returns three scores, a comprehension score, a reading accuracy score and a reading rate score. For this study, we did not use the rate scores. This was because accuracy errors are prompted by the tester, so a child's reading rate score will be affected by the speed of prompting. Additionally, text reading fluency is likely to be influenced by comprehension abilities -children who can comprehend well may be able to use contextual information to help them read aloud (Nation & Snowling, 1997) . TOWRE scores are free from these biases and therefore were the only measure of reading fluency used in our analysis (see below).
There are three versions of the YARC, each catering to a different age level -YARC Early Years (Hulme et al., 2009) , YARC Passage Reading (Snowling et al., 2012) , and YARC Secondary (Snowling et al., 2010) . This allows children to be tested on comparable assessments throughout their schooling. We focused on YARC Passage Reading because like the NARA, this version was designed to be used with primary school children. We report data using the Australian standardization of the YARC. was asked to read a passage one level higher than the starting passage, and asked comprehension questions about this passage. If accuracy or comprehension cut-offs were not met, s/he was administered a passage the level below the starting passage, until s/he had read 2 passages with at least 2 comprehension questions correct for at least one level. The test contained both fiction and non-fiction passages and children read at least one passage of each type. Like the NARA, the test returned a comprehension score, an accuracy score and a rate score, but we used only the comprehension and accuracy scores. Reliability and validity information is available in the YARC manual (Snowling et al., 2012) .
We also assessed children's word reading accuracy using the CC2 (Castles et al., 2009 ) and fluency using the TOWRE (Torgesen et al., 1999) . The CC2 returns scores for reading of regular words, irregular words, and nonwords. We report only the irregular word and nonword scores, which index lexical and sublexical reading skills respectively. Forty nonwords and 40 irregular words were presented for reading aloud interspersed with each other, and in order of increasing difficulty. A stopping rule of five consecutive errors applied to each item type.
The TOWRE has two subtests: A Sight Word Efficiency subtest where children were asked to read lists of words as fast as they could, and a Phonemic Decoding Efficiency subtest, where the stimuli were nonwords. The child's score was the number of stimuli read correctly within 45 seconds. Form B was presented and Australian norms were used (Marinus, Kohnen & McArthur, 2013) .
Results

Descriptive statistics
Standard scores (mean of 100 and standard deviation of 15) were used to compare the results of our sample to that of the published normative samples for each test.
[Insert Table 1 Nonword Reading scores, z = -4.56, p < 0.001. Indeed, a substantial proportion of individual children were below average on at least one accuracy or fluency score. For example, 25% of the sample were classified as below average on CC2 nonwords (see Table 1 ).
Reading comprehension.
Given that screening was intended to identify children with specific reading comprehension difficulties (as well as age-matched controls), mean standard scores for reading comprehension were significantly lower than the standardization means (i.e., < 100)
for both the NARA, z = -7.32, p < 0.001, and the YARC, z = -2.33, p = 0.02. In addition, participants' standard scores on the NARA were significantly lower than their standard scores on the YARC, t(94) = -7.22, p < 0.001.
To what extent do diagnoses of reading difficulties differ across tests?
We calculated the number of children falling into each of the four Simple View categories (successful readers, generally poor readers, poor decoders, poor comprehenders) on each test. Because we did not assess children's oral language abilities, discrepancies between reading and reading comprehension scores were used as an indication of oral language skills. Thus, successful readers were children whose decoding accuracy or fluency scores and comprehension scores were within the average range for their age. Generally poor readers were those whose decoding accuracy/fluency and reading comprehension scores fell below the average range, while poor comprehenders were those with age-appropriate accuracy/fluency but below average reading comprehension, and poor decoders were those with below average accuracy/fluency and average reading comprehension.
We calculated the prevalence of each profile within our sample using the different measures of comprehension and decoding (see Table 2 ). Because diagnosis of the poor comprehender profile is particularly controversial, we calculated poor comprehender prevalence figures using both a cut-off criterion (decoding standard score above 85, comprehension score below 85) and a discrepancy criterion (decoding standard score above 85, comprehension score below 85, comprehension score at least 15 standard score points below decoding).
We then calculated the consistency of diagnosis -the proportion of children who received the same diagnosis on both the NARA and the YARC, when different measures of decoding were used 2 . In order to determine whether consistency levels changed when different diagnostic criteria were used, we compared consistency levels using cut-offs of one standard deviation below the mean (standard scores of 85 or below), and 1.5 standard deviations below the mean (standard scores of 78 or below, consistent with DSM-5 guidelines).
Prevalence of different reading profiles
[Insert Table 2 about here]
More children were diagnosed as successful readers and poor decoders on the YARC.
However, a greater proportion of children were diagnosed as generally poor readers and poor comprehenders on the NARA (see Table 2 ).
In terms of poor comprehender diagnosis, fewer children were diagnosed when the more stringent discrepancy criterion was used. Nonetheless, more children were diagnosed as poor comprehenders on the NARA than on the YARC, regardless of which diagnostic criteria were used.
The choice of decoding assessment made relatively little difference to prevalence figures. Slightly more children were diagnosed as poor comprehenders or successful readers when word or irregular word reading measures were used and conversely, slightly more were diagnosed as generally poor readers or poor decoders when nonword measures were used, but differences were small.
Consistency of diagnosis
Previous studies have revealed that on average, between 35-65% of children receive the same diagnosis across different reading comprehension tests . Table 3 shows that the overall consistency between the NARA and YARC in our sample varied from 66% to 85%, depending on which decoding assessments and diagnostic criteria were used. This is higher than previous research, and may be due to the fact that the NARA and YARC are relatively similar in format. Consistency was higher when a more stringent cut off (1.5 standard deviations) was used.
[Insert Table 3 about here]
Consistency across tests was lower when test-internal text reading accuracy measures were used (66%) rather than test-independent measures of word or nonword reading (76%), most likely because text reading can be influenced by comprehension skill -children can use contextual information from the text to help them predict unfamiliar words (Nation & Snowling, 1997) . Thus, use of test-internal text accuracy measures may have magnified the differences between the two reading comprehension assessments. However, the choice of decoding measure seemed to make little difference to consistency when independent, wordlevel measures were used.
What factors contribute to differences in reading profile diagnosis?
Dependence on decoding abilities.
Previous research has shown that a child's comprehension score on the NARA is dependent to some extent on their decoding abilities (Spooner, Baddeley, & Gathercole, 2004) . Children are discontinued on the NARA if they make a specified number of accuracy errors, therefore poor decoders are likely to read fewer passages on the NARA than good readers of the same age and answer fewer comprehension questions, which may limit their comprehension score (Spooner et al., 2004) . However, on the YARC, children's comprehension scores are always calculated based on the same number of questions, regardless of their level of reading accuracy. This may be why more children are diagnosed as generally poor readers on the NARA, and poor decoders on the YARC. We explore this possibility below.
Principal components analysis.
We used principal components analysis with oblique rotation to determine to what extent NARA or YARC comprehension scores loaded on a reading accuracy or fluency factor, using the percentile ranks for NARA and YARC comprehension and accuracy scores, the TOWRE Sight Word and Phonemic Decoding Efficiency scores, and the CC2 Irregular
Word and Nonword scores.
Our sample size was adequate (Kaiser-Meyer-Olkin = 0.85; Field, 2009 ) and correlations between items sufficiently large (Bartlett's test of sphericity, X 2 (28) = 464.38, p < 0.001) to justify the use of principal components analysis.
Two factors emerged with eigenvalues greater than 1, that together accounted for 71.43% of the variance (see Table 4 ). Given multiple comparisons and a sample size of approximately 100, a factor loading should be greater than 0.512 to be considered significant at α = 0.01 (Stevens, 2002) . Using this criterion, CC2 Nonword and Irregular word scores, YARC and NARA accuracy scores, and TOWRE Sight Word and Phonemic Decoding Efficiency scores formed a single factor, which we refer to as the decoding factor. The NARA and YARC comprehension scores formed the second factor, the comprehension factor. Neither comprehension score loaded significantly on the decoding factor. However, it is worth noting that the loading on the decoding factor was greater for the NARA (0.16) than for the YARC (-0.07).
[Insert Table 4 about here]
Regression analysis.
We ran a simple linear regression analysis to determine the extent to which reading comprehension scores were predicted by decoding scores. Given that all our decoding accuracy and fluency measures loaded onto a single factor, we created a composite decoding score by averaging all these measures.
[Insert Table 5 about here]
The decoding composite accounted for 21% of the variance in NARA comprehension scores, but accounted for only 9% of the variance in YARC comprehension scores (see Table   5 ). Therefore, NARA comprehension scores do appear to rely to a greater extent on a child's decoding abilities. However, this does not explain why more children are diagnosed as poor comprehenders on the NARA than on the YARC. A possible explanation is that children may read more passages and answer more comprehension questions on the NARA than on the YARC.
Differences in number of comprehension questions answered on the NARA and the YARC by readers of all ability levels.
At all grade levels, children answered on average at least 27 questions on the NARA (see Table 6 ). A large proportion of children in each grade answered 32 or more questions (46% in Grade 3, 79% in Grade 4 and 83% in Grades 5 and 6), double the number of questions they answered on the YARC. It is possible that the larger sampling of comprehension ability on the NARA resulted in greater sensitivity to small differences in comprehension skill, leading to more children being diagnosed as poor comprehenders on the NARA than on the YARC 3 .
[Insert Table 6 about here]
Relative difficulty of passages.
It is also possible that the NARA passages themselves are more difficult to comprehend than the YARC passages. To explore this possibility, we examined the difficulty levels of NARA and YARC passages using CohMetrix version 3.0 (McNamara, Louwerse, Cai, & Graesser, 2011), a computational tool which analyzes texts on numerous different variables. Based on previous research, we report a number of key variables in our analyses. We report passage length in words and measures of word length and frequency.
Passages containing shorter and more frequent words are easier to decode and comprehend We report measures of syntactic complexity, including sentence length in words, left embeddedness (the mean number of words before the main verb), and number of modifiers per noun phrase (e.g. adjectives). Higher values of all of these measures indicate higher levels of sentence complexity (Graesser, McNamara & Kulikowuch, 2011) . We also report FleschKincaid grade levels. This widely used index of text difficulty is calculated using word length in syllables and sentence length in words. In addition, we report measures of referential cohesion, and the mean ratio of given information to new information within sentences. Both of these variables have been shown to affect passage difficulty Keenan et al., 2008; . Results are shown in Table 7 .
[Insert Table 7 about here]
Because different children complete different passages on the tests, it is difficult to generalize about minimum and maximum difficulty levels for each test. However, YARC passages are generally longer in terms of number of words and sentences. In contrast, levels 3 to 6 of the NARA contain on average longer and less frequent words, and the referential cohesion scores of these NARA passages are well below those of the YARC. Furthermore, levels 3 to 5 of the NARA contain more modifiers per noun phrase than the equivalent YARC levels.
Texts which are lower in referential cohesion may be more difficult to understand because readers are required to carry out inferences to connect relevant elements of the text (Britton & Gulgoz, 1991) . This process is likely to be particularly challenging if readers are also faced with unfamiliar vocabulary items or more complex sentences . This suggests that the higher-level NARA passages may be more challenging than the higher-level YARC passages. When we consider that children read more passages on the NARA than the YARC, this suggests that children may have been exposed to a wider range of difficulty levels across passages on the NARA than the YARC.
Discussion and conclusions
Reading comprehension assessments are used to make decisions about intervention and service delivery. They are also used by researchers to select participants and draw theoretical conclusions. However, reading comprehension is a complex construct, and children's reading comprehension scores can vary not only because of individual differences in underlying skills, but also because of differences between the reading comprehension assessments themselves. Therefore, the choice of reading comprehension assessment has important practical and theoretical implications. In this study, we aimed to explore these issues by assessing a sample of children in the upper primary years on two commonly used comprehension assessments: the NARA (Neale, 1999) and the YARC (Snowling et al., 2012) Firstly, we found that NARA comprehension scores were more dependent on decoding skills than YARC comprehension scores. We suggest that this is because the number of comprehension questions answered on the NARA is dependent on a child's accuracy score -the test is discontinued when a child makes 16 or more accuracy errors. By contrast, a child's comprehension score on the YARC is always calculated on the basis of the same number of questions and passages. Thus, for children who are poor decoders, the YARC may be a more accurate estimate of reading comprehension skills than the NARA.
While the format of the YARC is an advantage when it comes to assessing the reading comprehension skills of children with poor decoding abilities, it may be a disadvantage for assessing the comprehension of children with age-appropriate decoding skills. We found that in general, children read more passages and answered up to twice as many comprehension questions on the NARA than they did on the YARC. In addition, the higher-level NARA passages appeared to be more linguistically challenging than the equivalent YARC passages.
This raises the possibility that the NARA is more sensitive to subtle differences in reading comprehension skill.
Of course, we cannot rule out the possibility that the NARA is in fact over-diagnosing reading comprehension difficulties. Some children who perform well on developmentally appropriate reading comprehension passages may perform poorly on the more challenging passages of the NARA, which may be taxing skills beyond those expected for a child of that age. Further research is required to determine how well children's comprehension scores on the NARA and YARC reflect their academic performance in the classroom, and longitudinal research exploring the predictive abilities of the NARA and the YARC is also warranted.
When making reading comprehension diagnoses, it is important to consider not only the comprehension test used, but also the measure of decoding. Our results show that it is preferable to use separate word or nonword reading measures, rather than the text reading measures associated with the comprehension tests themselves.
The choice of diagnostic criteria will also influence comprehension diagnosis. Our findings indicated that a stricter diagnostic criterion (1.5 standard deviations below the mean) led to greater consistency between the NARA and the YARC. However, other studies have found that consistency between tests can be low even when a relatively stringent cut-off point is used .
Whatever the criterion, the choice of a cut-off point is ultimately arbitrary. Resources for intervention and research are limited, and cut-off points allow decisions about service delivery and study inclusion to be made in an objective manner. However, there may be little difference in skill between a child who falls just below a particular cut-off point, and a child who falls just above it. Therefore, our findings reinforce recommendations that diagnosis of a reading comprehension difficulty should not be made on the basis of a single assessment (Bowyer-Crane & Snowling, 2005; Cain & Oakhill, 2006a; ).
We do not suggest that a diagnosis of comprehension difficulty should only be made if a child scores poorly on more than one comprehension assessment. Rather, we suggest that multiple comprehension assessments can provide additional qualitative information about a child's comprehension skills. If a child receives different diagnoses across tests, the clinician or researcher should interpret this information based on their knowledge of the child, the child's reading accuracy or fluency skills, the testing circumstances, and the strengths or weaknesses of the assessments used, such as we have provided here. Ideally, initial diagnosis should be followed by detailed assessment of underlying skills (for example, oral language skills), to ensure that a child receives appropriate intervention .
Nonetheless, it is important to note some limitations of this study. Firstly, this research was based on a sample of children recruited for another study and it was therefore not representative or random. Specifically, children with poor reading comprehension may be over-represented compared to the wider population. Nonetheless, our sample represents a relatively wide range of ability levels, in both decoding and reading comprehension.
Secondly, assessments were always administered in the same order (NARA, TOWRE, CC2, YARC). It is possible that performance on the NARA may have been affected by anxiety or poor attention associated with adjusting to an unfamiliar testing situation. It is equally possible that fatigue or boredom could have affected YARC performance, as it was always the final assessment. Future research should counterbalance the order of assessment presentation in order to rule out these possibilities.
Thirdly, we focused on children in the upper primary grades, so we do not know how results might differ for the lower primary grades. We suggest that differences between the tests may be even larger, because for younger children, most of the variance in reading comprehension ability is explained by decoding ability (Elwer et al., 2013; Keenan et al 2008 We cannot rule out the fact that differences between the standardisation samples may have contributed to differences in reading comprehension diagnosis, because our analyses were carried out on standard scores. However, our motivation for using these scores was the fact that in practice, they are used to make diagnoses in clinical or educational settings. Our results therefore represent the way that the tests are generally used. Nonetheless, it is important for future studies to tease apart any possible interactions between standardization sample and test format and content.
Despite these limitations, our data clearly show that there are substantial differences in diagnosis between reading comprehension tests, even when these tests are similar in format. A single comprehension assessment can never capture the complexity associated with reading comprehension ability. However, if researchers and clinicians are aware of the characteristics of different tests, they are better equipped to interpret assessments results, and make recommendations for intervention. Note. According to manual instructions, children aged 9 years of age may begin the Neale Analysis of Reading (NARA) on Passage 2, and children aged 10 and above may begin on Passage 3, provided they do not make more than 2 errors on their first passage. Children are awarded credit for preceding, unread passages. Our analyses do not take into account these unread passages, therefore older students sometimes read fewer passages and answered fewer questions than younger students. Note. NARA = Neale Analysis of Reading (Neale, 1999) . YARC = York Assessment of Reading for Comprehension (YARC). Standard deviations are in parentheses, however note that for some measures, standard deviations were not computed by CohMetrix. A higher percentile of referential cohesion indicates a higher level of connection between words and ideas in the text (Graesser, McNamara and Kulikowich, 2011) .
